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BJIHHHHE IIAPA3HTAPHOH HHBA3HH HA AKTHBHOCTb 
HEKOTOPbIX AHTHOKCHMHTHbIX (PEPMEHTOB nEHEHH 
H MblUIU X03BHHA HEPHOMOPCKOrO KAJIKAHA 
PSETTA MAXIMA MAEOTICA 

© H. H. Py^Heea, A. H. Cojiohhchko, E. B. MejibHHKOsa 

Mccjie/iOBajiH bjimhhhc KHiueHHoro napa3MTa uecrojibi Botriocephalus gregarius Ha aHTH- 
OKCH^aHTHyio CHCTeMy neneHH h mhihu xo3HHHa — nepHOMopcKoro KajiKaHa. YcTaHOBjie- 
ho AocTOBepHoe yBejiHHeHHe aKTHBHocTH cynepoKCH^aHCMyTa3bi (COJI) b HccjiejiyeMbix 
TKaHHx, H3MeHeHHH aKTHBHocTH KaTajia3bi h nepoKCHjia3bi. OTMeneHa Bbicoxan xoppe- 
jihuhh (r > 0.6) Mexmy kojihhcctbom napa3HTOB h aKTHBHocTbio COfl h nepoKcitna3bi. 
OOcyXCaaeTCH B03M0)KH0CTb HCn0JIb30BaHHH aKTHBHOCTH aHTHOKCH^aHTHblX (J)epMeHTOB 
b KanecTBe GnoMapKepoB jum oueHKH napa3HTapHOH HHBa3HH pbi6. 


KajiKaH, noBceMecTHo oOHTaiomHH b HepHOM Mope, HMeeT 6ojibuioe npoMbi- 
cjioBoe 3HaneHHe. 3anac 3toto BHjia BapbHpyeT h b 3HanHTejibHOH CTeneHH 3a- 
BHCHT OT o6T>eMa BblJIOBa, ypOBHH 3arpH3HeHHH, pa,aa 6HOTHHeCKHX H a6HOTHHe- 
CKHX (J)aKTOpOB (OBeH H .Zip., 2001). OflHOH H3 npHHHH, CymeCTBeHHO BJIHHIO- 
mwx Ha cocTOHHHe pbi6 h hx kojihhcctbo, HBJiaeTCH napa3HTapHan HHBa3HH. 
OTMeneHO, hto HanOojiee ranHHHbiH napa3HT KajiKaHa — uecTo^a Botriocepha¬ 
lus gregarius nopaxcaeT pbi6 Ha 80—100 % c HHTeHCHBHOCTbio HHBa3HH ot 2 
jx o 80 3K3. (Rudneva, Solonchenko, 1996; PyzmeBa, Cojiohhchko, 1998). B cp ejx- 
HeM y KajiKaHa Maccoft 2.5—5.5 Kr moxcct co^epxcaTbCH ot 0.5 jxo 11 r napa3H- 
tob. Ckojickch nepBH CKyneHHO npHKpenjunoTCH Ha orpaHHHeHHOM ynacTKe ne- 
peaHeH TpeTH KHiueHHHKa pbi6, oraejibHbie oco6h MoryT aocTnraTb cepejiHHbi 
KHiueHHHKa. B Medax npnKpenjieHHH uecTOji HaOjiiojiaiOTCH H3i>H3BjieHHH cjih- 
3HCTOH KHineHHHKa, KOTopbie MoryT Bbi3bmaTb y pbi6 BocnajieHHe h jx pyrae no- 
paxceHHH TKaHeii. 

CoBepmeHHo ohcbhjuio, hto HHBa3HH b 3HaHHTejibHOH CTeneHH yxyjunaeT 
cocTOHHHe pbi6, coKpamaeT penpojiyKUHio h ocjiaOjineT 3amHTHbie (|)yHKUHH. 
H3BCCTHO, HTO 0£HOH H3 yHHBepCaJIbHbIX 3amHTHbIX CHCTeM OpraHH3Ma HBJIHeT- 
CH aHTHOKCHJiaHTHaH, npeflCTaBJICHHafl (JiepMeHTaMH, BHTaMHHaMH, KapOTHHOH- 

JX3LMU, SH-coaepxcamHMH coejiHHeHHHMH (Di Giulio et al., 1989; Winston, 1991; 
Winston, Di Giulio, 1991). OHa npejioxpaHHeT opraHH3Mbi ot tokchhcckhx npo- 
JiyKTOB CBOOOAHOpajIHKaJIbHblX peaKUHH, aKTHBH3aUHH KOTOpbIX HaOjIIOJiaeTCH 
npn aeHCTBHH Ha opraHH3M HeOjiaronpHHTHbix 4>aKTopoB cpeabi h pa3BHTHH na- 
TOJiorHHecKHx npoueccoB (BjiaaHMHpoB, ApnaKOB, 1972). BMeere c tcm b jihtc- 
paType npaKranecKH oTcyTCTByiOT aaHHbie o bjihhhhh napa3HTOB Ha coctohhhc 
aHTHOKCHjiaHTHOH CHCTeMbi opraHOB h TKaHen xo3«HHa. B to xce BpeMH H3yne- 
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HMe 3 thx napaMeipoB no3BOjnieT ouchhtb coctohhmc pbi6 b nonyjinuHH, a TaK- 
xce peuiHTb pm npoOjieM, cBH3aHHbix c sbojhouhch MOJieKyjinpHbix 3amHTHbix 
CHCTeM H pa3BMTHeM OTHOUieHHH napa3HT-X03HHH Ha MOJieKyJIflpHOM ypOBHe. 

Uejib HacTOHmen pa6oTbi — H3yneHHe bjihhhhh MHBa3HH uecTO jx B. grega- 
rius Ha COCTOflHHe 3aiHHTHOH aHTHOKCH^aHTHOH CHCTeMbI TKaHeH HepHOMOp- 
CKoro KajiKaHa. 


MATEPHAJI H METO/JHKA 

MaiepHajiOM cjiyxauiH neneHb h mbiiuubi nepHOMopcKoro KajiKaHa Psetta ma¬ 
xima maeotica Maccon 3—5 kt. Pbi6bi 6biJiH OTJiOBJieHbi b BeceHHe-JieraHH nepn- 
ojx 1994—1996 rr. b paHOHe CeBacTonojin. ripoBo^HJiH cpaBHHTejibHbiH aHajiH3 
TKaHen 3apaxceHHbix napa3HTaMH (n = 12) h He3apaxceHHbix (n = 10) pbi6. 

TxaHH pbi6 roMoreHH3HpoBajiH b 0.85 %-hom pacTBope xjiopnaa HaTpnn, 
ueHTpncJ)yrHpoBajiH npH 10 000 g 10 mhh Ha xojio^e. CynepHaiaHT ncnojiB30Ba- 

JIH £JI5I Onpe^eJieHHH aKTHBHOCTH (J)epMeHTOB. 

Akthbhoctb KaTana3bi onpe^ejinjiH c noMombio peaKUHH pa3JioxceHHH nepe- 
khch Bo^opofla (AcaTHaHH, 1969). Akthbhoctb cynepoKCH,zmHCMyTa3bi (CO,H,) 
aHajiH3npoBajiH cneKTpocj)OTOMeTpHHecKHM Mera^OM b cHCTeMe HCT-OMC- 
HA^H (Nishikimi et al., 1972). Akthbhoctb nepoKCH^a3bi onpe^ejinjin 6eH3H- 
OTHOBbiM MeTO^OM (JIhtbhh, 1981), niyTaTHOHpe,ayKTa3bi — no peaKUHH jxt- 
rpa^auHH HAflH (IlepecjiyrHHa, 1989). 

CoaepxcaHHe 6ejiKa b cynepHaTaHTax onpe^ejiHjin no Meraay Jloypn (Low¬ 
ry et al., 1951). CraTHCTHnecKyio o6pa6oTKy pe3yjibTaTOB npoBoanjin no Jla- 
KHHy (1973). 


PE3YJIbTATI>I H OECy^KAEHME 

Pe3yjibTaTbi nccjieaoBaHHH no3BOJiHJiH ycTaHOBHTb onpeaejieHHbie pa3Jin- 
HHH B aKTHBHOCTH (f)epMeHTOB TKaHeH KajiKaHa, HHBa3HpOBaHHOTO UeCTO^aMH 
(cm. pncyHOK). Akthbhoctb COfl b 1.5 pa3a Bbiuie b Mbimuax 3apaxceHHbix pbi6 
no cpaBHeHHio c He3apaxceHHbiMH (p < 0.01). Akthbhoctb nepoKCHaa3bi h rjiy- 
TaraoHpeziyKTa3Bi y HHBa3npoBaHHBix h HeHHBa3HpoBaHHbix pbi6 ^ocTOBepHO 
He pa3JIHHaiOTCH, a aKTHBHOCTB KaTaJia3BI £OCTOBepHO (p < 0.01) CHHXCeHa nOHTH 
b 2 pa3a. 

Akthbhoctb HCCJie^yeMbix cJ)epMeHTOB b neneHH TaKxce npeTepneBaeT onpe- 
^ejieHHBie H3MeHeHHfl. Y HHBa3HpOBaHHBIX pbl6 aKTHBHOCTB CO,H, 6ojiee HeM 
b 5 pa3 npeBoexo^HT otot noKa3aTejib y HeHHBa3HpoBaHHbix pbi6 (p < 0.01). 
Akthbhoctb nepoKCH^a3bi TaK^ce ^ocTOBepHO Bbirne (p < 0.01) b neneHH 3apa- 
xceHHbix uecTo^aMH pbi6. Akthbhocth KaTajia3bi h rjiyTaraoHpetfyKTa 3 bi ^octo- 
BepHO He pa3JIHHaiOTCH. 

YcTaHOBJieHa BbicoKan KoppejinuHH Mexc^y hhcjiom napa3HTOB b pbi6e h aK- 
thbhoctbk) (J>epMeHTOB CO,H, h nepoKCH,aa3Bi b neneHH (r > 0.6). Koppejinunn 
Mexc^y ypOBHeM napa3HTapHOH HHBa3HH H aKTHBHOCTbK) HCCJie^OBaHHBIX BHTH- 
OKCH^aHTHbix (J>epMeHTOB b Mbimuax 3apaxceHHbix pbi6 He OTMeneHa. 

TaKHM o6pa30M, pe3yjiBTaTBi nccjieuoBaHHH no3BOJiHJiH oOHapyxcHTB onpe- 
^eJieHHOe BJIHflHHe napa3HTapHOH HHBa3HH Ha aKTHBHOCTB 3amHTHOH (J)ep- 
MeHTHOH aHTHOKCH^aHTHOH CHCTeMbI TKaHeH KajiKaHa. B HaCTHOCTH, OTMCHeHO 
flocTOBepHoe noBbimeHHe aKTHBHOCTH CO,3, h nepoKcuaa3bi b neneHH HHBa3H- 
poBaHHBix pbi6. H3BecTHO, hto neneHb HBJineTCH KjnoneBBiM opraHOM, rue npo- 
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llepoKCH^a3a 


con 





AKTHBHOCTb aHTHOKCH^aHTHblX (J)epMeHTOB (Ha Mr, 6 eJIKa/MHH) B neneHH H Mbimuax HepHOMOpCKO- 

ro KajixaHa. 

/ — HeHHBa3HpOBaHHbie, 2 — HHBa3HpOBaHHbie. 

Activity of the antioxidant enzymes (per mg of protein/min) in the liver and muscles of the Black Sea 

flounder. 


hcxouht aeTOKCMKauHH 3H#o- h 3K30T0KCHH0B. KpoMe 3Toro, B. gregarius HBJIfl- 
eTCH KHiue^HbiM napa3HTOM, h b nepByio onepeub TKaHH nniueBapHTejibHOH CH¬ 
CTeMbi, BKjiioqaH neneHb, b Handojibinen CTeneHH qyBCTBHTejibHbi k npncyT- 
ctbhk) napa3HTOB. 3to noztTBepx^aeTCH He TOJibKO ycHjieHHeM aKTHBHOCTH 
aHTHOKcw^aHTHbix (})epMeHTOB, ho h BbicoKOH KoppejinuneH (r > 0.6) Mexcuy 
hhcjiom napa3HTOB h HccjieztyeMbiMH Ghoxhmhhcckhmh napaMeipaMH neneHH 
X03HHHa. COBepmeHHO OHeBHZtHO, HTO napa3HTbI H HX MeTaSoJIHTbl HBJIHIOTCfl 
MOlHHblMH (J)aKTOpaMH, aKTHBH3HpyiOmHMH aHTHOKCHUaHTHyiO CHCTCMy X03HH- 
Ha. BHe^peHHe hx b CTeHKy KHinenHHKa Bbi3biBaeT BOcnajiHTejibHbiH npouecc, 
hto CTHMyjiHpyeT aKTHBHocTb aHTHOKCH^aHTHOH CHCTeMbi h, npe;>Kue Bcero, 
COM (Hassan, 1984). KpoMe Toro, HHuyKUHH aHTHOKcnuaHTHOH CHCTeMbi b cjiy- 
nae napa3HTapHOH HHBa3HH hbjihctch HecneuncjiHHecKOH otbcthoh peaKUHen 
pbi6 Ha ^eHCTBHe HedjiaronpHHTHbix c|)aKTopoB, hto Sbuio npoueMOHCTpHpoBaHo 
ZtpyrHMH aBTopaMH h HaMH paHee (Hageman et al., 1992; Adams et al., 1994; 
Rudneva, 1998). CneuyeT oTMeTHTb TaioKe, hto B03pacTaHHe aKTHBHOCTH cj>ep- 
MeHTOB Gojibuie BbipaxeHo b neneHH HHBa3HpoBaHHbix pw6, neM b Mbimuax. 
OuHaKo oSmaa HHTOKCHKauHH xo3HHHa no jx bjihhhhcm napa3HTOB 0Tpa3Hjiacb 
Ha BceM opraHH3Me, BKiHonan Mbimubi, hto TaioKe npHBejio k noBbimeHHio 
ypOBHH aKTHBHOCTH COfl — KJHOHeBOTO (|)epMeHTa aHTHOKCHUaHTHOH 3aiUHTbI. 
Ha OCHOBaHHH Bcero CKa3aHHOrO MOXHO 3aKJIIOHHTb, HTO aHTHOKCHJtaHTHbie 
c|)epMeHTbi BecbMa nyBCTBHTejibHbi k napa3HTapHOH HHBa3HH h MoryT cjiyxHTb 
He TOJibKO GnoMapKepaMH ujih ouchkh ue hctbhh Ha pbi6 HedjiaronpHHTHbix xh- 
MHHeCKHX H (J)H3HHeCKHX (|)aKTOpOB, HO H GHOJIOTHHeCKHX. YHHTblBafl BblCOKyiO 
CTeneHb GHOJiornHecKoro 3arpH3HeHHH HepHoro Mopn, BKJHOHan naToreHHbix 
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MHKpo6oB, BHpycoB w napa3MTOB, KpawHe HeraTHBHo bjihhioiuhx Ha 3£opoBbe 
pbi6 h He6e3onacHbix jura qejioBeica, nccjiejtoBaHHbie napaMeipbi no3BOjraiOT 
oueHHTb cocTOHHne npoMbicjiOBbix pbi6 h MoryT 6biTb Hcnojib30BaHbi b KanecTBe 
HH^HKaTOpOB BJIHHHHH Ha HHX 6HOJIOrHHeCKOrO 3arpH3HCHHH. 
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THE INFLUENCE OF THE PARASITE INVASION 
ON ANTIOXIDANT ENZYME ACTIVITY IN THE LIVER 
AND MUSCLES OF A HOST, THE BLACK SEA FLOUNDER 
PSETTA MAXIMA MAEOTICA 

I. I. Rudneva, A. I. Solonchenko, E. B. Melnikova 

Key words', parasite invasion, Cestoda, Botriocepnalus gregarious , Psetta maxima maeotica , 
antioxidant enzyme. 


SUMMARY 

The influence of the intestine cestode Botriocephalus gregarius on the antioxidant en¬ 
zyme system in the liver and muscle of its host, the Black Sea flounder Psetta maxima 
maeotica , was studied. The significant increase of superoxiddismutase activity in examined 
tissues and changes of catalase and peroxidase activities were detected. High correlation 
(r > 0.6) between enzyme activities and the parasite number was noted. The possibility 
to use antioxidant enzyme activity as biomarkers of the parasite invasion in fish is discus¬ 
sed. 
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